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(54) [Title of the Invention] CONNECTOR PROVIDED WTTH FILTER 
(57) [Abstract] 

[Objea] The object of the present invention is to remove a transmission noise and 
emission noise, prevent degradation of insulation with lime, prevent damage to capacitor 
caused by tliermal expansion, provide high performance, and decrease size at low cost, 

[Stmcture] Connector pins 1 3 are passed via through holes 12, extended from a base plate 
12 of a housing 1 1, and secured therein. A shield case 14 having a window 15 
surrounding the through holes is covered on the housing. A primed substrate 20 has pin 
holes 20a which can be fit onto the pins. A ground conductor 21 insulated from the pins 
is formed on the rear surface, except the areas surrounding the holes. Inner conductors 22 
connected to the pins are fonned individually for each hole on the front surface around 
the pins, A separation conductor 23 coimected to the ground conductors is formed on the 
front surface so as to be insulated fi*om the inner conductors with spacers 22a. The 
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substrate is inserted into the window so as fece the top plate, and the separation conductor 
is connected TO the window. Chip capacitors 30 are arranged at a ratio of one capacitor 
per two neighboring inner conductors on the substrate surface. Their outer electrodes 31, 
32 are connected to the inner conductors, and their ground electrodes 33, 34 are 
connected to the separation conductor, 

[Patent Claims] 

[Claim 1] A connector provided with a filter, comprising: 

an insulating housing (1 1) provided with a plurality of Through holes (12a) in a 
housing top plate (12), 

a plurality of connector pins (13) which pass through said pliirality of throu^ 
holes (12a) and are secured therein, one end of each pin being located inside said housing 
(11) and another end protruding from said top plate ( 1 2), 

an electrically conductive shield case (14) covered on said housing (11) and 
having a window (15) surrounding said plurality of through holes (12a), 

a printed substrate (20) in which a pliirality of pin holes (20a) are provided 
correspondingly to a plurality of throu^ boles (12a) in said top plate (12) so that they 
can be fit onto said plurality of connector pins (13), a ground conductor (21) electrically 
insulated fi"om said connector pins (13) is formed on the rear surface of the substrate, 
except zones around said pin holes (20a)y a plurahty of inner conductors (22) electrically 
connected to said connector pins (13) arc formed individually for each pin hole (20a) on 
the from surface of the substrate around said pin holes (20a), a separation conductor (23) 
electrically connected to said ground conductor (21) is formed on the front surface of the 
substrate between said inner conductors (22) so as to be electrically insulated from said 
inner conduaors (22) with spacers (22a), the rear surface of the substrate is inserted into 
the window (15) of said shield case (14) so as to be opposite said top plate (12) , and said 
separation conductor (23) or ground conduaor (21) is electrically connected to said 
vvindow (15), 

and chip capacitors (30) arranged at a ratio of one capacitor per two neighboring 
inner conductors (22) of a plurality of inner conduaors (22) formed on the front surface 
of said printed substrate (20), and having a pair of outer electrodes (31, 32) electrically 
connected to said two inner conductors (22) on two opposite side surfaces, and a pair of 
ground electrodes (33, 34) electrically connected to said separation conductor (23) on the 
two side surfaces other than said two side surfaces. 

[Claim 2] A connector provided with a filter, as described in Claim 1, in which a plurality 
of through holes (12) are formed in two rows in the housing top plate (12), a pluraUty of 
cormector pins (13) are passed through a plurality of through holes (12a) arranged in two 
rows and secured therein, a plurality of iimer conductors (22) of the printed substrate (2) 
are formed in two rows on the front surface of the substrate individually for each pin hole 
(20a), the chip capacitor (30) is mounted between the two opposite inner conductors (22) 
of said inner conductors (22) arranged in two rows by electrically connecting a pair of 
outer electrodes (3 1, 32) per one respective inner conductor (22). 

[Detailed Description of the Invention] 
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[0001] 

[Field of Industrial Application] The present invention relates to a connector for 
connecting electronic devices. More specifically, the present invention relates to a 
conneaor provided with a noise filter, which is suitable for preventing penetration of 
noise from ejctemal sources and suppresses emission of noise generated inside the device, 

[0002] 

[Prior Art Technology] A problem associated with digital devices employing 
semiconductor elements, such as integrated circuits, is that they malfunction luider the 
effect of transmission noise penetrating from external sources via power lines or signal 
lines, or emission noise penetrating by transmission in air, and that the internal circuit 
elements can be destroyed. Examples of conventional measures taken against the noise in 
order to resolve the above-described problem include a method of creating a LC low-pass 
filter circuit by combining a capacitor and an inductor on a printed circuit substrate for 
each signal line inside a device, and a method of mounting circuits in which low-pass 
filters were formed by combining these elements in advance. 

[00Q3] However, the conventional capacitors and LC filters had a large residual 
inductance with respect xo earth, and extended wiring in the circtiit substrate increased the 
residual inductance, which often made it impossible to remove a high-frequency noise. In 
such a case, it was necessary to connect ground terminals to a plurality of signal lines, the 
wiring design of circuit substrates was very complex, and the number of connection 
points increased. As a result, the substrate surface area was increased and the mounting 
cost was raised. Furthermore, when a chip capacitor was installed on the substrate, the 
emission noise could not be removed, 

[0004] Thus, a connector employed to coimect electronic devices serves as a wndow for 
an emission noise, and the noise "jumps over" the noise fiher mounted on the printed 
substrate, creating obstacles between the devices. Connectors provided with a filter, in 
which a through capacitor was incorporated in the connector conneaingthe electronic 
devices, have been employed to remove such an emission noise. A connector provided 
with a filter, which has a shield structure incorporating a through capacitor, were directly 
installed on the device housing that served as a ground body providing for stable 
grounding. Therefore, the residual inductance generated at the groimd side of the filter 
could be decreased by comparison with structures in which the filter was mounted on a 
printed substrate. Another advantage was that the device was electromagnetically 
shielded and a ver>' good noise-reducing effect was obtained. 

[0005] 

[Problems Addressed by the Invention] The above-described connectors provided with a 
filler incorporating a through capacitor had the above-described merits, but also had the 
following drawbacks. First, when the through capacitor was soldered to a connector pin 
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and a window edge of the shield case/ the components were scaled in a state in wliich the 
soldering flux penetrated in a space between the housing top plate and the $oldcrcd 
portion of the sealed case. As a result, the flux remained imhe structure, causing gradual 
degradation of insulation in the through capacitor. Second, owing to a difference between 
a thermal ejqjansion cocfficicirt of the shield case and that of the housing, variations in 
ambient temperature caused different changes in dimensions of those two components. 
As a result stress was applied to the through capacitor, sometimes causing cracking of 
the through capacitor or the like. Third, the nimibcr of operations required to manufacture 
the through capacitor and assemble the through capacitor with connector was large, 
which resulted in a high cost. 

[0006] It is an object of the present invention to provide a connector containing a noise 
filter, which can remove the transmission noise and emission noise. Another object of the 
present invention is to provide a connector containing a noise filter in which the electric 
insulation between a contact pin and shield case does not degrade with time, and no 
damage to the capacitor is caused by thermal expansion. Still another object of the 
present invention is to provide a connector containing a filter in which high performance 
can be obtained and size can be decreased at a low cost by using a three-terminal or four- 
terminal chip capacitor. 

[0007] 

[Means to Resolve the Problems] A structure of the present invention created to attain the 
above-described object will be described below with reference to Fig 1^ Fig 2, and Fig 3 
illustrating an embodiment thereof The connector provided with a filter in accordance 
with the present invention comprises an insulating housing 11 provided with a plurality 
of through holes 12a in a housing top plate 12, a plurality of connector pins 13, an 
electrically conductive shield case 14, a printed substrate 20, and cliip capacitors 30. A 
plurality of connector pins 13 pass through a plurality of through holes 12 and are 
secured therein, one end of each pin being located inside the housing 11 and another end 
protruding fi*omthc top plate 12. The electrically conductive shield case 14 is coated on 
the housing 11 and has a window 15 surrounding a plurality of through holes 12a. The 
printed substrate 20 is provided with a plurality of pin holes 20a correspondingly to a 
plurality of through holes 12a in the top plate 12 so that they can be fit onto a plurality of 
connector pins 13. A ground conductor 21 elecirically insulated from the connector pins 
13 is formed on the rear surface of the substrate, except zones around the pin holes 20a, 
and a plurality of inner conductors 22 electrically conneaed to the connector pins 13 are 
formed individually for each pin hole 20a on the from surface of the substrate around the 
pin holes 20a, A separation conductor 23 eleciricaHy connected to the ground conductor 
21 is formed on the front surface of the substrate between the inner conductors 22 so as to 
be electrically insulated from the inner conduaors 22. The rear surface of the substrate in 
the printed substrate is inserted into the window 15 of the shield case 14 so as to be 
opposite the top plate 12, and the separation conductor 23 is electrically conned ed to said 
window 15. Furthermore, chip capacitors 30 are arranged at a ratio of one capacitor per 
two neighboring inner conductors 22 of a plurality of inner conduaors 22 formed on the 
front surface of the printed substrate 20, and have a pair of outer electrodes 3 1, 32 
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elecirically connected to the two inner conductors 22 on two opposite side surfaces, and a 
pair of ground electrodes 33, 34 electrically connected to the separation conductor 23 on 
the two side surfaces other than the above-mentioned two side surfaces, 

(0008] 

(Operation] When the connector 10 is installed at a shielded device, tlie connector pins 13 
are electrically connected to the shield case 14, which is a common ground, via the inner 
conductors 22 of printed substrate 20, chip capacitors 30, and separation conductor 23 of 
printed substrate 20. As a result, the residual inductance generated at the ground side of 
the connector 10 can be decreased and the transmission noise can be effectively removed. 
In particular, since a three-terminal or four-terminal chip capacitor is used and one 
capacitor 30 is arranged between two connector pins 13, it is not necessary to install one 
capacitor 30 per each connector pin 13 and the mounting space can be decreased. 
Furthermore^ the emission noise generated inside the device and the emission noise 
penetrating from external sources can be completely shielded by the ground conductor 21 
of printed substrate 20^ the separation conductor 23 electrically conneaed thereto, and the 
shield case 14. 

[0009] 

[Embodiment] An embodiment of the present invention will be described below in 
greater detail with reference to the drawings attached As shown in Fig 1 and Fig 2, an 
insulating housing 1 1 (made of a synthetic resin) of a connector 10 provided with a noise 
filter has an top plate 12, A total of 8 through holes 12a are formed in 2 rows each 
containing 4 holes in the top plate 12. Eight connector pins 13 are passed through the 
holes 1 2a and secured therein. One end of each connector pin 13 is located inside the 
housing 1 1 and its other end protrudes from the top plate 12/ A shield case 14 covered on 
the housing 1 1 is formed by bending an electrically conductive sheet so as to obtain a 
box-like shape. The shield case 14 consisfts of a metal surface treated so as make it 
solderable, for example, of Fe, a Cu-Zn alloy (bronze) or the like, A window 15 
sxOTounding the eight through holes 12a is provided in the upper surface of shield case 
14. The edge of window 15 is bent inward to fonn a socket 13a. The shield case 14 is 
secured to the housing 1 1 in a state in which the connector pins 13 protrude from the 
window 15. 

[0010] As shown in Fig 3 and Fig 4, a printed substrate 20 is provided with ei^ pin 
holes 20a wliich can be fit onto the eight connector pins 13 and five through holes 20b in 
tlie substrate center, A ground conductor 21 which is electrically insulated from the 
conjaector pins 13 is formed overthe whole rear surface of the substrate, except the areas 
around the pin holes 20a» Furthermore, eight imier conductors 22 electrically insulated 
from the connector pins 13 are formed separately for each pin hole on the front surface of 
the siubstrate around the pin holes 20a. An H-lilce separation conductor 23 is formed on 
the substrate surface between the inner conductors so as to be electrically insulated from 
the inner conductors 22 by spacers 22a. The sepamtion conductor 23 is electrically 
connected to the ground conductor 21 via through holes 20b. 
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[0011] Atotal of four chip capaciiors30 are arranged at aratio of one chip capacitor per 
two neigjiboriag inner conductors of a total of eight inner conductors formed on the front 
surface of printed substrate 20, The chip capacitors 30 have a four-tcnninal structure 
comprising a pair of outer electrodes 3 1, 32 electrically connected to the respective tow 
inner con<h*ctors 22 on two opposite side surfaces, and a pair of ground electrodes 33, 34 
electrically connected to respective separation conductors 23 on the side surfaces other 
than the above-mentioned side surfaces. 

[0012] As shown in Fig 5 - 7, the chip capacitor 30 comprises a laminate 65 prepared by 
alternately laminating a first rectangular ceramic dielectric sheet 40 and a second ceramic 
dielectric sheet 50 having the same size and shape as sheet 40, tlicn placing a third 
ceramic dielectric sheet 60 having the same size and shape as sheet 40, but having no 
conductor formed on its surface, as an uppermost layer, and integrating the sheets. In the 
first ceramic dielectric sheet 40, a ground electrode 43 is provided on the sheet surface, 
this electrode being electrically connected to the central zones of two opposite sides of 
the sheet and having spacers 41, 42 which electrically insulate it from two other opposite 
sides of the sheet. Furthermore, the second ceramic dielectric sheet 50 is provided with a 
pair of ixmcr electrodes 5 1, 52 which are electrically connected to two sides 
corresponding to tlie sides of sheet 40 which arc electrically insulated from the ground 
electrode 43. and a sq)aration electrode 53 which is electrically connected to the central 
zones of other two opposite sides and is located between The two inner electrodes 51, 52, 
being separated from the inner electrodes 51, 52 with spacers 54, 55. 

[0013] As shown in Fig 7 and Fig 8, after the laminate 65 was fired, a pair of the above- 
described outer electrodes 3 1, 32 are electrically coimccted to the inner electrodes 51, 52 
exposed on the two opposite side surfaces of the sintered body, and the above-described 
pair of ground electrodes 33, 34 are coimected to the separation electrode 53 and ground 
electrode 43 and exposed on the other two opposite side surfaces of the sintered body of 
laminate 65. Furthermore, Figs 5, 7, and 8 show the sheet portion enlarged in the 
thickness direction to facilitate the explanation. The four chip capacitors 30 having the 
above-described structure are supported between the inner conductors 22 on the surface 
of printed substrate 20. Thus, the outer electrodes 3 1, 32 are connected by soldering to 
the inner conductors 22, and the ground electrodes 33, 34 arc connected by soldering to 
the separation conduaor 23. 

[00 14] The printed substrate 20 having four chip capacitors 30 mounted thereon in the 
above-described manner is fit into socket 15a of window 15 by fitting pin holes 20a, as 
shown in Fig 1, onto connector pins 13 and then inserting the substrate into the window 
15 of the shield case 14 so that the rear surface of the substrate faces the top plate 12. 
Then, connector pins 13 are electrically connected to inner conductors 22 by soldering, 
and both ends of the separation conductor 23 on the substrate surface are electrically 
connected to the edge of window 15 by soldering. The protruding ends of connector pins 
13 are bent, if necessary, at an almost right angle to insert them into a printed substrate 
(not shown in the figures) of an electronic device. 
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[00 15] With the connector 10 provided with a noise filter having the above-described 
structure, when tixe shield case 14 is attached to an electronic device (not shown in the 
figures), the connector pins 13 are connected to outer electrodes 31 or 32 of chip 
capacitor 30 via inner conduaors 22, and ihe ground electrodes 33, 34 of chip capacitor 
30 are connected to the device housing via the separation conductor 23 and shield case 
14, As a result, the residual inductance generated on the ground side after installation on 
an electronic device can be decreased and a transmission noise can be elBfectively 
removed. Furthermore, the window 15 in the shield case 14 of connector 10 is covered 
with the printed substrate 20, and the ground conductor 2 1 in the substrate 20 is provided 
over the whole rear surface by connecting to the shield case 14 via the separation 
conductor 23 located on the front surface. As a result^ an emission noise generated inside 
the device or emission noise penetrating from outside of the device arc shielded 
completely. 

[0016] In the above-described embodiment, a pltirality of connector pins were arranged 
in two rows. However, the present invention is also applicable to a structure in which the 
connector pins are arranged in one row. In such a case, one chip capacitor is installed per 
uvo neighboring inner conductors. Furthermore, in this embodiment, the chip capacitor 
consisted of a laminate consisting of a total of four sheets: two first ceramic dielectric 
sheets 40, one second ceramic dielectric sheet 50, and one third ceramic dielectric sheet 
60. The present invention is, however, not limited to this number of sheets, and the 
number of sheets can be increased appropriately. Such an approach makes it possible to 
change the capacitance formed by the inner electrode and ground electrode. 

[0017] Furthermore, the dielectric sheets constituting the chip capacitor may also have a 
structure shown in Fig 9 which contains no separation electrode 53 shown in Fig 6, In 
sheet 60 shown in Fig 9, a first inner electrode 61 is formed by printing, this electrode is 
electrically coimected to one side and has spacers 62, 63, and 64 which electrically 
insulate it from the remaining three sides of the sheet In sheet 70, a ground electrode 73 
is fonncd by printing; this electrode has a portion which overlaps the first inner electrode 
6 1 formed on the sheet 60 upon lamination, has spacers 71, 72 electrically insulating it 
from two sides, and is electrically connected to o^eriwo sides. Furthermore, in sheet 80, 
a second inner electrode 81 is formed by printing; this electrode is electrically connected 
to one side which is opposite to one side of sheet 60 to which the first imer electrode 61 
is electrically conneaed, lias spacers 82, 83, 84 which electrically insulate it from three 
remaining sides, and also has a portion which overlaps the ground electrode 73 of sheet 
70. Those sheets 60-80 formed by printing are laminated with the uppermost sheet 90, 
and the laminate is fired in the same manner as in the above-described embodiment 
Outer electrodes 31, 32 shown in Fig 8 are electrically connected respectively to iimcr 
electrodes 61, 81 which are exposed on both side surfaces of the sintered body. Ground 
electrodes 33, 34 are electrically connected to ground electrodes 73 exposed on other two 
opposite side surfaces of the sintered body. 

[00 1 8] Furthermore, a three-terminal chip capacitor in which any one of two ground 
electrodes 33, 34 was eliminated is also suitable for the purpose present invention. 
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[0019] 

[Efifect of the Invention] As described above, by contract with the conveirtional connector 
containing a fitter incorporating a through capacitor, in the conneaor with a filter in 
accordance with the present invention, the thermal e)ipansion cocflScient of the printed 
substrate is made close to that of the housing. As a result, thermal stresses provided to the 
chip capacitor are decreased and damage of the capacitor caused by thermal expansion is 
prevented. Since soldering flux does not penetrate inside, the electric insulation between 
the connector pins and shield case is not degraded with time. Furthermore, because the 
connector pins are conneaedto outer electrodes of the chip capacitor via the inner 
conductors and the ground electrode of the capacitor is connected to the shield case via 
the separation electrode and shield case (sic), the transmission noise can be reliably 
removed Moreover, since the window of the shield case is covered witli the grounded 
separation conductor and ground conductor, the emission noise penetrating by 
transmission in air can be completely shielded. In addition, the connector provided with a 
filter in accordance with the present invention is manufactured by employing three- 
terminal or four-tcrminaJ chip capacitors that are mass products, mounting one chip 

capacitor on a printed substrate for two conneaor pins, and fitting the printed substrate 
onto the connector pins and inserting it into the shield case. As a result, the mounting 
density of the capacitor is very high, its size can be decreased, very few assembly 
operations are required, and an inexpensive connector provided with a filter can be 
obtained 

[Brief Description of the Drawings] 

Fig 1 is a cross sectional view along line A- A in Fig 2 illusiratmg the connector 
provided with a filter, which is an embodiment of the present invention. 

Fig 2 is a perspective view of the coxmector before the connector pins are bent. 
Fig 3 is a plan view of a printed substrate with a chip capacitor mounted thereon. 
Fig 4 is a rear view of the printed substrate. 

Fig 5 is a cross scaional view along line B - B in Fig 8 illustrating the chip 
capacitor. 

Fig 6 is a perspective view of the laminate prior to lamination. 

Fig 7 is a perspective view of a sintered body obtained by firing the laminate. 

Fig 8 is a perspective view of the chip capacitor. 

Fig 9 is a perspective view of a laminate constimting a chip capacitor of another 
embodiment prior to lamination. 

[Legends] 

10 - connector provided with a filter 

1 1 - insulating housing 

12 - housing top plate 
12a -through hole 

13 - connector pin 
14 - shield case 
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15 -window 

20 - printed substrate 
20a-pmliole 

21 ground ootiductor 

22 - inner conductor 

22a - electrically insulating spacer 

23 - separation conductor 
30 - chip capacitor 
31,32- outer electrode 
33, 34 - ground electrode 

Figl 

10 - connector provided with a filter 

11 - insulating housing 
12 -housing top plate 
I2a" through hole 

13 - connector pin 

14 - shield case 
15 -window 

20 printed substrate 
20a -pinhole 
30 - chip capacitor 
3 U 32 - outer electrode 
33, 34 - ground electrode 

Fig2 

Fig 3 

20 - printed substrate 
20a-pinltole 

21 - ground conductor 

22 ™ inner conductor 

22a - electrically insulating spacer 

23 - separation conductor 
30 - chip capacitor 

31, 32 - outer electrode 
33, 34 - ground electrode 

Fig 4 

20 - printed substrate 

20a "pinhole 

21 " ground conductor 
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Fig5 

30 - chip capacitor 

31,32- outer electrode 

33, 34 - grouttcj electrode 

40 - first ceramic dielectric sheet 

41, 42 - electrically insulating spacers 

43 - ground electrode 

50 - second ceramic dielectric sheet 

51, 52 - imxer electrodes 

53 - separation electrode 

54, 55 - eleptrically insulating spacers 

60 - third ceramic dielectric sheet 

Fig 6 

Fig7 
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\z. -f^m\z'i=ft)nx\^^^/^xtm\t. mm(Dp^mx 
(Dmnm^mz^^) yhm^mui^xu y^y^h 
-r y^^i^ ^ ^u^t)'±xL c u-n7>,y ^ 
j^i't^um'^. ^n^^^mK^f:>^xu-/\7,y ^ }v 
^^m^hfz%<D-^^mt^:^mm^nx\^^^. 

[0 0 0 31 LtJ^L. ^^(7)a>x>i^^LC7w;i.^ 

\ty-7.\znr^nm-iyy^^yxf)^i^^<. hi^^h 
m^mumm(r)^\^m\.\z^^^%®'iy^^^y7s(D 
mmm<Dmmz^ 0 ^wi^xco j ^ xw^nw^m% e> n 

;^ci:v^^^^t^^o ^<J^^'^\z\m.W.o:>\t^mmz^^r 

v'X':^y9y^'^mm\.fzM^. ^mj^x^w^x^ 

[0 0 0 4] mmj'ix\m.i'mm^^mm'^ 
zx^.^^ t% %t.ur^. zf^yyvmmzmm^x. tz ±13 j ^ 
xy ^ )v^-^mxm7Lxmm^xnm^u^. zmm 

\z-mMzxy^y^^)hm\.tzy ^ )\^^^^ZL^^ ^tm 
^fb^nxt^^^o nmzxy^y^^nm\^fzy-)\^n^ 
"^(ny 4 )\^9¥i^zi^^^^\x. ^or-x^^'^i.Tcr 
-x^xh^mm<Dmw\zm.mm-in^mmx^^rc 
$6. x^)yvmw,h\zy^)v^^nmvrzm^timv 
xy ^ (r>r-7.m\z%±'t^m^^ y^ ^ ^ yy.^ 
n>^^<nx^chmx^. hf)-^%m^^nMm\ziy-)v 
\'\^xm^xmt^y^xm^mmm^n^nmm^ 

[0 0 0 5] 

^nmm(r)y }v^i^^zi:^^^\^^ htzm^t^^^K 
m. 'i^(D^z>fmmM.mh^. w>-\z. nmzxy^'y^ 
^y-)v H ^-x(r)m.mM tz3:^.^^^y{z ^l^fcf^ n 
't^m^z\^/yrcyyy^yf}V'\ry^:^:y/f(;:)^^t>'-;i 
\^^-ysO\t/vrcnnmt(D^r^vzmxLrz^mx^^m 
-^n^fz^s y^y^y.mmommm^znmayy'y 

x0mB^^^t/\^>^y^(D^tit(omM^^^mm(^ 
ummt^zMLxmmz^mm^^u. nMziy^y^ 
fi^yhuy^^^-fx. Mm:j yiry^\zmnf^^^^^ 
t^ztf}^^^. m^\Zs nmziyy'yi^^m^^^^ 
xcDxm^RTsnmziyT'y'^^zj:^^ ^i^zm^ts^x 

[0 0 0 6] ^my-ix^miy-(x 
^m^i^n^ xy^ )]^^n^zi:r^^i^^im~t^c 
t\zh^. :^mMmi(Dumt. zx^^^^\iyty'-)\^ 
H ^ - X CO '^mmmmi'cms. < . mm^& d 3 
y'ry^mnmi.ui^/ ^ xy ^ ji'^it^zi:^-^ 
mr^zt\z^^. ^mM(DMizm(DEmt. su^^m 



3 

[0 0 0 7] 

;t-^7^10tl. /\^'J>if^^l 2\zmm(Dmill 2 a, 

> 1 3 \tm^<om^ 1 2 a ^mjibT^^^n. 
A^i^>^i if^tciR^^n, mm^-^mi 2j:o?^m 

1 2 a{c:^@i;S:L.Tffilk;<^n^^i'^tf>l SlzmW^tm 

m^(o\£>ii2 0 a^^mn^ti^o cn^(D\fyii2 o 
dimm^B<mumM\z\t:3^-^^\f:>i s tmn^mz 
mm^n^mmmw2 i^m}^-^n. ^;tfcf>?L2 0a 
mm(0M^&m^z{t:2^^^\f>i 3tm%mizmm^ 
^m^(^iHmmi^2 2^^\f>ii2 o amzmiiLxm^ 
•^n^o iHmm^2 2 tmmm^zmm^n^mm^^n 
rp^mm^2 2m<Dmmmm\z\tmmm^2 1 tm^m 
\zmm^n^»mmi^2 zf)mf^^ri^. :fo>hmm 

2 o\mmmmf)^y^ui 2\zM{^r^<kv\ziy-)i^\^^ 

1 4 1 5 izwm^n. mm^m<D^Ammi$ 2 
si^m^i 5{zmnm\zmm.-^n^. ^tc^^-^y^n^^" 
>^ 3 o^^yu>hS«2 0 (D^m\zmfi^^rircm^<D 
\^mmit2 2<Dot>mD^o2^(Dp^^mi^2 2mz 1 
f^T-iJiaM^n, n\^r^mmmz2^<Dp^3mi^2 2 
iz^ti^nmm'iiizmm^n^-s^iKD^mmms I. 3 

2 chMIHf^tl®i:S'JOM#JMic5^^^#:2 3 \z^n^n 

mn.m^zi^m,'^n^-M(Dmmmm3 3, 3 4t^^t 
e. 

[0 0 0 8] 

s^$:2 2. ^^yyn>T->-y-3 0:S.IJ^':/U>hSI^2 0 
<7)»g|^^2 3^^rL'T^^3i(07--X'Tr^^i/-;i/F^ 

-XI 4^zmM.m^zim-^n^rcisb. n^r^^^ioor 

T'^Xt^4$i^M^'y:/a>7^>it^^V^T, 2*<?)3 
^^^7^li>l Sf^ltC lfiOn>T'>-9^3 O^gaSf^f:: 
n:^^?:57l:f> 1 3^t::3>T->-y-3 O^iaMf 

X{t. :f^)>h^^2O0mmmi^2 itctii^zm^^ 
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r^^^izmm-r^^Lt-fy^-v^^o 

[0 0 0 9] 

immmii 'A\z. ■:^%m(D^mm^mmizm'::^^^xmv 
Kmrnr^o miRum2{z7r^ir^v\z. /^xy^)v 

^ 3 ^7 1 0 <D'^^mmm<Dmm\±/\ 
U^3^tKl2^^b, Z.<D^Wi.l2\Z\tAm(Dmill2 

>1 3?^^cn^cDjl?Ll 2 a^mMLTH^^n^o ZL 

n^(Dzi:^c^^\iyi3 n^n^n-m w\ ^i^>ifi 
10 iF^tciR^$n> mm^^WLi2t^^m:m't^o z,<d/\ 
^i>>^i wz^mr^y-jvv^-Tsi 4ummm^ 
Tf.y^xmzmm^fxmj^^n^. eio>'-;i/F^-x 

1 Amt/vrcmf-^miz^mmm-^rirc^m^^^t^D. 

>"-;l/F^-X 1 4(D±m\ZUSm<DmJll 2 a^ffl^ 

>ifii\zm^^n^o 

20 iOO \0^m3'BLXSm4\Z7r^'t^o\Z. 7*'U>h^*^ 

2 0tc:^^8 2^cr)n:^i;7^tf>i 3{c^#pJ^;^cE:8®c^tf 
>?L2 0 ^tmWL^^\Z^m<D7.)V-^--)V2 0 b;0^-^ 

^m\z\t::i:^^^\f:>i 3 tm^mzmm^n^i^mm 
^2ifim^'^n^<, ^tc. }d>ji2 0 aommoMU 
mm\zuzi^^^\:^>i 3 tm^\.m^zmmt'^smco\^ 
^mi^2 2:^i}d>iim\z^&iLLxWfi^'^ri. \H3mi^2 
2 tmn.mzmm^n^mm2 2 ei^hnxp^w^mwr^ 
o:)m^mM\zH'^^oji^mm'W^2 3iiW^^^^n^. 

30 mW2 3\XX)V-:i^s-)V2 0h'^iYl^XmmW'2 It 

m%m\z^m,-^n^. 

[0 0 11] ^y^ay^y^Z 0tl7'U>hS^2 0 
Ci^®tCJi^^$nfc8fflO(^g^2i#:(D^-^^D^-5 2m 
cortgiS^#:»tcHiTo^lt4fflgES$neo 
>x>lt3 o\-X^^'f^mmWz2r:)0:>^UMW2 2\z 

^n'enm%m\t^m-^n^~'^<D^mnm3 1 , 32 
t. mmwimmtm(Dmmm\z^mmi¥2 3\z^n'en 
nn.m\zi^m^n^"Mo:>mmmm3 3, 3 4t^mr 

40 [0 0 1 2] ^5-1^17 z.(D^yXziy 

0 tz.(Dy-'V4o tmwm'X(DW*2-\iv^y^mn^ 
y-hb^} t^-^mzmmi^mk. ^.hiit-v'-K^ffi 
\zmw^<r)m^^nm^y-h4 0 hnr^m^<Dm3^y 
^vc^mn^y-h^o mm Lx-mt ^ ntzmmw 
6 B^^tTo m\^y^v^mmty-h4 
^2-D(Dm<r)^^\zm.%m\zmwt'^ns s'jco^f^-re2 
'p(7)?a<ht^ffifi6^t-i;fei^$nerpiPii4 1, 42^^^^ 
7-7.mm4 3^y-bmm^zmA.^o ^rzm2±y^ 
50 y^mm^y-h 5 o\^7-7.mm4 3fm^m\zmu 
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m^vtzm. t0m'i^i$mimr^2-o0mm\zmmL 

\^^^mo2^(Dmmizmm Lrcr-7.mm4 3 rx^'^ 
mmms siz^imrnvtz-^oimmms 3, sA^m 
m.m^zmm^n:h. tj:;^. ms. miRzsmsimm^ 
mBiizt^rzmzzy-h^^^m^yo\^i,zmi^Lx^^v 

>hmwi2 O0^mo:)\^mmi^2 2m\zmmr^. m 
^3mm3 1, 3 2^\t/vrzmii,z^o^wmi^2 
2{z. t.tzmmmm3 3. 3 4^\t/vrzmf\z^r)^m 
mw2 3 iz^n^^nm^mizmmir^o 

[0 0 14] C0^vlZ4m<D9'y'fn>y'>^3O^ 

mmvrz-yu>h&m2oit. mi{Z7r^r^^^z\£>^ 

mi 2\zn\^r^^'0lZiy-)],\i^-X 1 4C0^^1 5 

izwALx. 5<D^nmi b aizmm^"^^. * 

omn.mizm^L'. &m^mo:)^mmi^2 3<Dmi^^n 
^1 5 <Dm{z\t^rzmflz^r)m^mzm^'t^. 

^r) izwxt^tztbiZ'£-^mzm\:'xmmM\zm^^ 

^f^z.tlz^^. n^^^^\^>i 3f)mumi^2 2^^]- 
bT5^'yyn>x>1t3 0C0^^SM3 1X(*3 2\zm 

m-^n. ^y:fu>y'>^3 0(Dmmmm3 3, 3 4t^ 
s^mmi^2 3Ru>'-)i^v^-:;^i 4^^vxm^0m 
mzmm-^n^Tz^. m'¥'mmzmmnz'iko:>y-:Km 

y^x^mmzm^t^^ti^^x^^o ^tz-i^-^^i 

xmt>n. z.0mm2 o{z{mm±mzmmmi^2 ifj^ 
^m(omm^2 3 ^c/MvTv—^i/Ky-x 1 4\zim 
bx^^f^n^tzi^. mmp^^x^^Ltzmm y 
m^^^^'^^xr^^My-ixit^^izmmt^ct 

[0 0 16] 7^^43. ^mmXim'^0ZJ:^^!7^}^>:^i2 

n^/vTim ^mi-rz^^. n 37 1 ^ij izmm ^ n 
^::i^^^^izhif^m^mm'r^ztf?^x^^. z.(om 
mr)'^v 2'D(D\H^mi^Mizim(D^yy'zi>f'> 

2 l±y^y ^mmi^iy- K 4 0 1 1 it^(Dm 2 ir 
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y^y^mmWi^- h 5 0 tl^(Dm3-^y^y^mm 

h 6 0 (D^ii4^mmi^xm^Lfz^^. 
m:E:miin-^it^zt^ix€^. ^ntcj;oi^a5m^^T 

[0 0 17] ^tz. ^y:fzi>y'>V'^m}^ir:^mmi^ 
{Z^t^ot^'b<DX^<k\^K m9iZ:^\^'^X. h 6 0 

10 \z\t.i-o<Dm \zmn.m izmm ^ r)<D3z)0mt\t'E 
\^^izm^mizmm^ri^mme2, 6 3, eA^^r^ 
m 1 t^^«M6 1 mmm^^n. i^-h? o ^z\tmm 
Ltzmzi^-hQ o±\zw^m-^tirzm i 1 1 

mr^K^^^^^L. -Momtitmn.mizmm'^n^m 

mil, 7 2^^V'^^':::)C(V-M<omtm(D—M(Dm^z 

m^^^zm^-^n^y-ysMm? 3mmmm^n^. 
^fz. h 8 0 \zum 1 p^mmm e i f)mm,mizmm 
^n^>-- h 6 otc^^&;t"-5 i-^cD^tc^f^r^ 
m \zm^m \zmm •^nm^<D3'D(Dmt \tm%m izmm 

20 $n^F4ISi8 2, 8 3, 8 4^Wb, ;^^0>^" h 7 OCO 

r-7.mmi 3 t\tmMn^^-t^m2p^w>mm^ i 
;o^^wjj^^$n^. ^(o^^\zmm^-^ntziy- v e 

mmmmtmmzmm^^m^i'. ^<Dm^^(Dmmm 
\zmontz\H^m.m^ i , s i \z\'X^n^nm s ic^l 
/^c^^m^si, 3 2/5^m^s5t^jg^^n, z.<Dmm 
otm^^mommm\zmt>ritzr-y.nm7 3\zm^ 
mnm33. 3 4timu.m\zm»'^n^. 

[0 0 18]|EtC:. ±IB2'^0^^^^ffi3 3, 3 4<D^ 

ifwrnzmmr^ z t:f)^x^^^. 

[0 0 19] 

[^aj0^^] \>MM^rz^o\z. t^^*coSji-i>x>' 

mwm^^ z. tt)^t^\^\ it/ufzy ^ y^x^m'^^z^A 

vx^^y^ziyy^y-^o^^mmizmm^n. cco3> 

xiy-)v\^^'-y.\zi^m^ri^tz^:>. i^m^^ x^mm 

ij^T-x'^tifz^mmi^Rmmmi^xmt>n^rz^. 
^^^i^MLx^At^mM y -i x^^^izmmt^z. 

t^^X^^o mz. ^mM<Dy^ )\.^H^zi^^^^\t. 

X. l^ScO^^7 7'^>x>+^^2j0c7)z3;^i7^tf>'^^:: 
50 y'U > hmm^zmmi^X:^^. zoy'^jyh^U^z}^-^ 
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